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Abstract— Collaboration and cooperation are fundamental 
activities and processes for humans. There has been a recent rise 
in the interest in collaborative and cooperative processes in 
several fields of study and an increasing popularity of 
commercial collaborative games. In this paper, we aim to identify 
how are collaboration and cooperation processes studied and 
promoted in the field of game research, with emphasis in digital 
games. To that end, we systematically analyzed two sets of data: 
academic publications on collaborative games and reviews of 
commercial collaborative games. From this examination, we 
acknowledge the important relationship between games and the 
cultural context, and we identify three main areas of study for 
this type of games (learning environments, interaction, and in- 
gameplay experience), which serve as a landscape for the 
investigation on collaborative and cooperative games. 

Keywords-Collaborative games, Collaborative serious games, 
Serious games aimed at supporting collaboration. 

I.  INTRODUCTION 
Collaboration and cooperation are fundamental activities 

and processes for humans. Our societies are based on   
cooperation among individuals [1]. As a result, the topic is 
central to understand human behavior and social organization, 
and consequently it is studied by a myriad of areas, such as 
trade, community organization, game theory, project 
management, education, arts, business, entertainment, science 
and technology. This paper is an investigation on how are 
collaboration and cooperation processes studied and promoted 
in the field of game research, with emphasis in digital games.  

Collaboration and cooperation are two distinct and complex 
concepts. From an instructional design perspective, Shih et al. 
[2] discuss that cooperative learning refers to the distribution of 
the work between learners, while collaborative learning means 
that peers create and study together throughout the whole 
learning process, without work distributions between them. 
Although there is a distinction, the terms are often used as 

synonyms. For the purpose of the current study, we use the 
terms interchangeably, as we are interested in these processes 
from a more general angle. Therefore, we define both 
cooperation and collaboration as the activity in which 
individuals come together to produce a single outcome. 

Despite the fact that collaboration has been an important 
research topic across several disciplines for a long time, only 
recently has it become prominent in the field of game research. 
Notwithstanding, collaboration has been present in games even 
before researchers started to become interested in the subject. 
Therefore, in order to have a clearer and more complete 
understanding of the topic, we should consider games from at 
least two different perspectives: from the standpoint of 
academia and from the standpoint of the industry. 

We focus our investigation in digital games because of their 
importance and prominence in Western societies [3], but we 
nevertheless note that this is but one type of games, among 
many others to which individuals have access. Other categories 
of games, such as board games and physical games, also have 
their relevance and their influence on digital games [4].  

This paper is organized as follows. In the next section we 
offer a brief background on board games to discuss the 
relationship between games and culture. In section 3, we 
present a definition of the term “game” and the game 
categorization that has been used in this study. In section 4 we 
delineate our research design and describe the two sets of data 
that were used in the investigation, the first one focused on 
academic publications and the second one focused on 
commercial games. Finally, section 5 presents the discussion 
and conclusions of our work. 

II. BACKGROUND 
Tom Werneck, a 73-year-old German game designer and 

critic, former member of the jury of the German award Spiel 
des Jahres (“Game of the Year”), in an interview conceded to 



the German newspaper Süddeutsche Zeitung, observed that 
board games tend to express elements that are emblematic of 
the time in which they were created [5]. For example, he 
remarks that the board game Monopoly did not become 
relevant in Germany until the 50s, while in the United States 
the game gained considerable attention already in the 1930s, 
during the Great Depression [6].  On the other hand, in 
Germany after the World War II, the most popular board games 
focused on prosperity and travelling. The article lists the 
characteristics of the following decades and the games that 
were more prominent in those times, finally reaching the 
second decade of the new century, in which cooperative board 
games such as Pandemic [7] and CO2 [8] are becoming more 
popular [5]. This phenomena is not exclusive to the German 
game arena, as similar patterns in other countries have been 
describe by historians as well [9–11].  

The close relationship between games and the context in 
which the games appeared has been analyzed by different 
scholars. For example Johan Huizinga, in his book Homo 
Ludens, analyzed the interweaving of culture with games and 
play. In his words: “[i]t is through this playing that society 
expresses its interpretation of life and the world. By this we do 
not mean that play turns into culture, rather that in its earliest 
phases culture has the play-character, that it proceeds in the 
shape and mood of play. In the twin union of play and culture, 
play is primary” [10].  Huizinga also examined extensively 
competitive games. Later, French sociologist Roger Caillois 
[11] expanded the work of Huizinga by investigating different 
types of games, such as games of chance, roleplaying and 
vertigo. From another perspective, historians have analyzed 
games from particular cultures: Enrique Florescano, for 
example, paid attention to the Mexican games [9]. Recently, 
with the rise of digital games, academics are investigating the 
role of context in the design and development of digital games 
as it is shown in a diversity of works [12–18]. 

The increasing availability of collaborative games in the 
market offers a portrait of the times we are living in. The 
interest in collaborative and cooperative processes in several 
fields of study and the increasing popularity of collaborative 
games give a clear indication that this is indeed a relevant topic 
for investigation. By gaining and understanding on how 
collaboration and cooperation in games take place we can 
related this knowledge to other areas besides entertainment,  
such as in the growing body of research in Serious Games (SG) 
– that is, the association of pedagogy and instruction in the 
gameplay for purposes such as training, education and 
marketing [19] – which can highly benefit from a deeper 
investigation on how to utilize collaboration and cooperation 
and collaborative learning in general to produce better, more 
engaging and more effective serious games [20]. 

III. GAMES AND GAME CATEGORIES 
For this paper, we adopted the following definition of a 

game: a system located in a play-space, consisting of game 
components (any unit essential to the functioning of the game 
system), game mechanics (game states and rules that define the 
allowed transitions between states) and game dynamics (all the 
possible actualizations of the game mechanics) [12]. As games 

are located in a play-space, we can assume that players join 
these systems with a playful attitude [4].  

There are diverse classification of games and game genres. 
Collaborative and cooperative games can, potentially, be 
utilized in a diversity of genres and narratives. However, the 
technology in digital games offers different types of interaction 
to support collaboration and cooperation. Therefore, in this 
work, we categorized digital games according to the scheme or 
technology that is primarily used: video games, location-based 
games, alternate reality games (ARG) and pervasive games 
[12]. These categories are described below. 

Video games comprise consoles, handhelds and computer 
games. Their main characteristic is that it requires that players 
acquire a game cartridge that matches the console, or download 
the game application for the computer or mobile device. These 
games are not context-dependent, as anyone can play them 
anywhere, as long as the technical resources (e.g. hardware, 
internet, electricity, software) are available.  

Location-based games rely on the technical capabilities of 
mobile technology like GPS, Bluetooth, WLAN, RFID and 
sensors. Most location-based games attempt to integrate 
players’ physical location into the game. In this category, the 
research on context awareness in mobile devices is relevant. 

Alternate reality games (ARG) attempt to blur the 
boundaries between real life and the play-space. They present a 
strong and complex narrative that makes use of all possible 
media (digital and non-digital) available to and accessible by 
the players. Role-playing games, mystery novels and scavenger 
hunts have influenced alternate reality games [21]. A 
characteristic of this type of games is that players are always 
under observation and control of the game’s designers. 
Therefore this type of games is only playable for short periods 
of time, usually ranging from some days to a maximum of two 
or three months. 

Pervasive games can be viewed as a subset of alternate 
reality games and location-based games. Both genres utilize 
real life elements, have a determined life span and contain 
strong narratives. However, the uniqueness of pervasive games 
lies in their temporal expansion, as described by Montola, 
Stenros, & Waern [22]. In other words, once players commit 
themselves to the game, it is the game that decides when they 
should play – even if the game starts infiltrating in the player’s 
real life. 

The categories described above served as part of the 
analysis conveyed in this study. In the next section we describe 
the methodology for the data collection and analysis that was 
used in this work. 

IV. RESEARCH DESIGN 
As mentioned previously, in order to have an overview on 

how collaboration and cooperation process in digital games are 
currently studied, we considered two perspectives: the 
standpoint from the academia and from the gaming industry. 
Therefore, we systematically analyzed two sets of data 
exploring collaborative and cooperative games. The first set of 
data focused on academic publications, which offer a 



 

theoretical understanding, while the second targeted 
commercial games, i.e. games available in the market. 

A. Data Set I: academic publications 
We carried out a comprehensive literature review of 

academic publications that analyzed collaboration in games. 
For several different reasons, academic publications often offer 
only short descriptions of the games used in their research, and 
consequently the data collected directly from the papers can be 
insufficient to yield a complete picture of those games. 
Nevertheless, we conducted this investigation to identify both 
the main topics and the methods of inquiry that scholars have 
been using when researching collaboration in games. 

1) Data collection 
The data collection consisted of the following steps:  

1. Selection of the source. The ACM Guide to Computing 
Literature [23], one of the most comprehensive bibliographic 
databases focused on the field of computing, was selected as 
the digital repository for our study as it contains a diversity of 
quality articles across disciplines relevant for digital games.  

2. Definition of search keywords. The keywords utilized 
were “collaborative games” and “cooperative games”. The 
search was restricted to the titles of the articles. The search for 
“game AND collaboration” retrieved 38 articles, while the 
search “game AND cooperation” resulted in 101 articles. Both 
search results were combined, giving a total of 139 articles that 
were included in the preliminary selection for the study.  

3. Definition of the instrument for analyzing the data. The 
information extracted from the articles was summarized in a 
simple spreadsheet, which collected the basic information 
about the articles: (i) if the article is relevant or not relevant, (ii) 
why is the article relevant or not relevant, (iii) year of 
publication (iv) title of article.  An article was considered 
relevant when it discussed collaboration or cooperation 
between individuals while playing or as consequence of 
playing a game. The cases that raised doubts with regard to 
their relevance to the study were discussed among the authors. 
For the relevant articles only, we filled also the following 
information in the spreadsheet: (v) Countries of authors’ 
affiliation, (vi) where was the article published (journal, 
conference, book, etc), (vii) Game name (as reported in the 
article), (viii) Game URL (ix) Game thematic (x) game 
platform (xi) main contribution of the article and (xii) Open 
questions (as reported by the authors of the article in question).  

2) Data analysis and observations 
a) Summary of the data 

We read the abstracts of the main body of articles (139) to 
categorize what articles were relevant for further analysis. Only 
28 of the articles were classified as relevant. It is interesting to 
note that the search for “games AND cooperation” yielded 
many results that focused on game theory as the mathematical 
model of decision making and on its application in fields such 
as network communications and  artificial intelligence. 
Therefore, the articles that described game theory and its 
application as mechanism to improve algorithms, protocols or 
hardware were classified as not relevant. 

From the selection of articles, it is possible to see clearly 
that the topic of collaborative games has started to draw more 
attention from the research community only very recently. The 
list of selected articles includes papers published since 2001. 
The topic was not very popular in the first half of the previous 
decade: there was less than one paper per year published on 
average from 2001 to 2005. In 2006 the research community 
started to give more attention to collaborative games, and the 
number of articles published about the subject raised to an 
average of almost 3 papers per year in the second half of the 
years 2000. The interest in the topic raised sharply in the last 
year: 7 papers were published in 2012. Figure 1 shows the 
distribution of articles per year of publication. 

Figure 1.  Number of articles on collaborative and cooperative games 
published per year. 

Two thirds of the articles (19) were presented in 
conferences and workshops, while nine were published in 
journals. Among the papers published in journals, four articles 
appeared in a periodical dedicated to the use of computers in 
education and three articles appeared in a publication dedicated 
to examining the use of computers from a psychological 
perspective.  

b) Interaction versus learning environment  
Following the observation of the articles, two categories of 

studies emerged: those that focused on analyzing collaborative 
games from the point of view of their application in a learning 
environment, and those that focused on the analysis of the 
interaction itself in a collaborative games setting.  

The first category – analysis of the learning environment – 
comprises 11 papers. Those were articles in which the authors 
attempted to analyze learning environments as a whole, as well 
as the elements related to them. They focused in how the game 
fits in the learning setting as a tool to improve learning through 
collaboration, discussing for example how collaborative games 
leveraged learning in specific settings, or how the games tried 
to stimulate collaboration between players in order to achieve 
specific learning goals. They also examined how specific 
collaboration models influenced the groups’ performances, the 
difficulties in promoting higher level collaboration 
(involvement of the group in tasks that required reasoning 
collaboratively, as opposed to collaboration in practical tasks) 
and the role of teachers in the process. Most of these papers 
focused on games for children and young teenagers [24–26]; 



there were also papers that dealt with the use of collaborative 
games for complementing learning in vocational schools [27–
29]. A few articles described game proposals or games in a 
very early stage of development [30], [31]. 

The second group of papers, which focused on the analysis 
of the interaction itself (between individuals or with the 
system) in a collaborative game setting, comprised 17 papers in 
total. They reported experiences in which researchers attempted 
to investigate the mechanics of collaboration, sometimes 
focusing on collaboration specifically in games, and other 
times using experimental game setting to understand better 
how collaboration occurs, which factors (internal or external) 
can affect how people collaborate, how to design a system to 
support effective computer-mediated collaboration, which 
artifacts or modes of interaction are more effective, how 
specific tools impact the group’s effectiveness, which types of 
communication and collaboration take place during a game, 
etc. Unsurprisingly, the vast majority of the experiments and 
observations falling into this category were conducted with 
adult participants, mainly university students – as it is the 
demographic group that is the most easily available for 
researchers to recruit. Only one article focused on the analysis 
of the interaction in a game designed specifically for children 
[2], and another one investigated an intergenerational game 
targeting senior users [32]. 

It is relevant to mention that not all the articles explicitly 
mentioned the title of the game used in their research. 
Furthermore, as the games were varied and the descriptions of 
the games were not systematic or classified in a consistent 
manner, we were not able to extract reliable information 
regarding game mechanics. To be able to generate such an 
inventory, we would need to play the games and analyze them 
according to one single evaluation criteria. As this was not the 
objective of this work, we relied on the descriptions provided 
by the authors to identify game categories. Location-based 
games were the most commonly reported types of games in this 
data set; within that subset, research interventions in museums, 
especially using mobile devices, were common. 

B. Data Set II: Commercial Games 
We carried out a systematic examination of commercial 

game reviews. We are aware that the games descriptions 
offered in gaming websites are able to provide only a general 
insight on how the game promotes collaboration, and that the 
information in review websites does not follow academic 
standards. Nevertheless, it is the only information accessible at 
the moment that gives us an idea of which types of 
collaborative games are available in the market. 

1) Data collection 
The data collection consisted of the following steps: 

1. Selection of the source. IGN [33] was selected as the 
repository of commercial games as it is one of the notable sites 
for reviews in digital games used by players and practitioners.  

2. Definition of search keywords. The keywords used for 
searching the IGN repository were “collaborative” and 
“cooperative”. Each keyword was used separately in the 

website search engine. When the keyword “collaborative” was 
used, the search delivered 63 results, while the keyword 
“cooperative” delivered 342 results. This study included only 
the 63 titles delivered by the keyword “collaborative”.  

3. Definition of the instrument for analyzing the data. The 
information extracted from the games was summarized in an 
instrument designed for this purpose. From all the games, we 
gathered the following information: title, relevance, 
description, genre, publisher, launch date and any further notes.   

2) Data analysis and observations 
a) Relevance 

The 63 selected games were classified according to their 
relevance for this study in the categories listed below, based on 
the descriptions available in the IGN website: 

Relevant: the game description indicated that the gameplay 
is solely based on collaboration, as in the case of Noby Noby 
Boy [34] or Little Big Planet [35]. 

Half relevant: the game offers collaborative gameplay as 
one possible playing mode among others such as one-player 
mode or competition mode. Examples of this type of games: 
Planet Crashers [36] or Rise of the Kasai [37]. 

Not relevant: if the game does not offer a collaborative 
option of game play. Often these titles appeared in the search 
result because the description mentioned the collaboration 
between game designers or publishers in the game.  

Out of the 63 selected games, 18 games were classified as 
relevant, 24 games were considered half relevant and 21 were 
not relevant. As it might have been anticipated, 62 titles in this 
data set fell in the category of video games, as described in 
section 3 of this paper. However one game (Can You See Me 
Now? [38]) was classified as an alternate reality game. Most 
game reviews stressed the technical capabilities that were 
utilized to support collaborative gameplay, highlighting that the 
game offers wireless networks possibilities or allows players to 
play over the internet.  

The games classified as relevant represented a diversity of 
commercial game genres (e.g. fantasy, FPS, simulation). 
Consequently, one can find titles such as Star Wars: Lethal 
Alliance [39], which is an action game that encourages 
collaborative gameplay to make alliances to fight different 
legions, or games such Planet Michael [40], in which the 
gameplay aims to engage players to connect and collaborate 
through music. 

 From the data set, we observed that games that were 
considered strictly collaborative (that is, classified as relevant 
under the criteria explained above) started to be made available 
in the market in 2003. In addition, 2012 was the year with more 
launches of collaborative games. On the other hand, games 
classified as only half relevant have been in the market since 
1999, according to IGN. Or, in other words, although it has 
been possible to find games that offer the possibility of playing 
in a collaborative mode in addition to the single-player since 
the end of the 90s, strictly collaborative games started to appear 
slightly later, no more than ten years ago. 



 

V. DISCUSSION AND CONCLUSION 
According to the evidence collected in this literature 

review, we confirm the general perception, expressed by game 
practitioners, that in recent years there has been an increasing 
interest in collaborative games in the industry and in the 
academia. This rise in the availability of collaborative games 
should not be considered unexpected: we are living in the era 
of the internet and social media, used by millions of individuals 
around the globe as a means for communication, sharing, and, 
of course, collaboration and cooperation. Thus, if games 
express elements that are emblematic of the time in which they 
were created, then it is natural to see the appearance and 
increasing importance of collaboration and cooperation 
elements in them. Often the games reported in this study 
utilized technology (e.g. wireless connectivity, internet access) 
to promote collaboration and cooperation.  

The result of this review invites to further investigate 
Huizinga’s analysis of how the entwinement of games and 
culture is evolving. Incidentally, at the end of his book “Homo 
Ludens”, and despite the fact that he did not live in the digital 
era, Huizinga foresaw a transition of play and games from a 
representation that emerges from local cultures and their 
understanding of the world to profit-based business activities. 
The game industry often determines what types of technologies 
should be developed and allegedly aims to create global games 
that are consumed by masses world-wide, disregarding the very 
important local contexts in their games. Location-based games 
might act as a response to this trend, as this type of games can 
include contextual elements as game components. This might 
be one reason why location-based games are often reported in 
the analysis of game for learning instead of other platforms, 
while commercially are rarely used. Location-based games 
often bridge formal and informal learning supporting the 
creation of learning environments. 

Bearing in mind that this paper is not an in-depth 
investigation of collaborative games, but an attempt to explore 
how collaboration is studied and promoted in the field of game 
research from the standpoints of the academia and the industry, 
we conclude our study with a summary of the research 
landscape in the field. Figure 2 illustrates the identified areas of 
investigation on collaboration and cooperation in digital 
games (represented by the large circle) across the two 
perspectives of this study (illustrated as the rectangles labeled 
“academic research” and “gaming industry”), and their 
relationship to three main areas of study: learning 
environments, interaction, and in-gameplay experience.  Each 
area of study is explained below. 

Learning environments refers to the involvement and 
blending of the game with a wider ecology of resources 
(material and human) to support learning. Therefore, when 
analyzing game mechanics in connection to the learning 
environment in collaborative and cooperative games, it is 
possible to obtain a better understanding on how games support 
or lessen learning experiences in different subjects, and 
considering the wider picture. Currently, the major emphasis in 
studying collaborative and cooperative games in this area 
seems to be on location-based applications. 

 

Figure 2.  Synthesis of this exploration on collaborative games. 

Interaction refers to the studies on game mechanics that 
support the communication between players with other peers 
and systems. Research in this area is strongly influenced by the 
development of the technology, as it is often the medium to 
support the communication between players. 

In-gameplay experience is an area that allows the in-depth 
investigation of cooperative and collaborative game mechanics 
in the gameplay. The investigation of commercial games, 
which have more been promoting in-game collaborative and 
cooperative activities and processes for a longer time can give 
interesting insights to the academia.  

Figure 2 also depicts the investigation of new technologies, 
even when not directly related to the research in digital games, 
and the arrows in the illustration depict the relationships 
between the areas according to the findings of this study. New 
technologies support the development of interaction research, 
which in turn provide the resources for the investigation of new 
possibilities for learning environments and new in-gameplay 
experiences. Indirectly, the industry also inspires the 
development of new technologies (consoles, interaction 
devices, communication protocols, wireless technologies, 
algorithms, etc.), which in its turn foster the growth of the 
gaming industry by delivering new possibilities of interaction, 
in a circular relationship. 

It calls the attention of the authors that none of the reviewed 
papers studied collaborative or cooperative commercial games 
aiming to understand its game mechanics. The gaming industry 
has been releasing cooperative and collaborative games for a 
longer time than the academia. Consequently, the examination 
of high ranked collaborative games could offer a valuable 
understanding of what type of mechanics are utilized and how 
they are being applied in gameplay – effectively connecting the 
area of study in learning environments to the study of in-game 
play experience. These finding could be a valuable asset when 
developing games for learning. 

Furthermore, we believe that the subject of how the game 
mechanics correlate with non-game systems and activities of 
collaboration and cooperation should be included in the 
research agenda. It is important that the research community 
investigates which types of cooperative and collaborative 



interactions of non-game activities and systems are missing in 
the list of generally recognized game mechanics. In addition, as 
the topic of collaboration in games is still very recent, there is 
still no systematization of the terms used in the field. One of 
the avenues for future research could be the elaboration of a 
systematic taxonomy that allows identifying gameplay 
characteristics and game mechanics that characterize a game as 
collaborative or cooperative. 

From the literature that has been reviewed, researchers 
claim achieving positive effects on learning with the use of 
games. However, there has been little work done in scrutinizing 
how those games function to support such advantages. Would 
it be possible to obtain the same results if learners were 
involved in non-game collaborative and cooperative activities? 
What are the benefits of using games if we do not evaluate 
what game mechanics induce or support collaboration and 
cooperation? Would the same claims on the effectiveness of the 
game prevail if those games did not use novel technologies? Is 
it possible to compare and map the game mechanics to actual 
collaborative and cooperative activities in non-game related 
scenarios? Which game mechanics more or less appropriate in 
which settings? At the moment there are more questions than 
answers to allow us to actually understand how games can 
support collaboration and cooperation. 

Based on the evidence and discussion of this work, it is 
unquestionable that the research in collaborative and 
cooperative games is just starting. 

ACKNOWLEDGMENT 
This work has been partially funded by the EC, through the 

GALA EU Network of Excellence in Serious Games (FP7-
ICT-2009-5-258169). This work was supported in part by the 
Erasmus Mundus Joint Doctorate in Interactive and Cognitive 
Environments, which is funded by the EACEA Agency of the 
European Commission under EMJD ICE FPA n  2010-0012. 

REFERENCES 
[1] E. Fehr and U. Fischbacher, “Social norms and human cooperation,” 

Trends in Cognitive Sciences, vol. 8, no. 4, pp. 185–190, 2004. 
[2] J.-L. Shih, B.-J. Shih, C.-C. Shih, H.-Y. Su, and C.-W. Chuang, “The 

influence of collaboration styles to children’s cognitive performance in 
digital problem-solving game ‘William Adventure’: A comparative case 
study,” Computers & Education, vol. 55, no. 3, pp. 982–993, Nov. 2010. 

[3] A. Kerr, The business and culture of digital games: Gamework and 
gameplay. Sage Publications Limited, 2006, p. 192. 

[4] J. Schell, The Art of Game Design: A book of lenses, vol. 54. Morgan 
Kaufmann, 2008, p. 489. 

[5] V. K. Kuntz, “Bretter, die Die Welt Bedeuten,” Süddeutsche Zeitung, p. 
R2, 30-Nov-2012. 

[6] J. Poland, “Monopoly - History.com,” Monopoly - History.com, 2008. 
[Online]. Available: http://www.monopoly-history.com/index.php. 
[Accessed: 12-Jul-2009]. 

[7] M. Leacock, “Pandemic.” 2008. 
[8] V. Lacerda, “CO2.” 2012. 
[9] E. Florescano, El juguete mexicano. Michoacan, Mexico: Taurus, 2006. 
[10] J. Huizinga, Homo Ludens. A study of play-element in culture. Boston, 

USA: Beacon Press, 1955. 
[11] R. Caillois, Man, play, and games. University of Illinois Press, 1961, p. 

228. 

[12] Carolina Islas Sedano, “Hypercontextualized Games,” University of 
Eastern Finland, 2012. 

[13] E. Leigh and L. Spindler, “Simulations and Games as Chaordic Learning 
Contexts,” Simulation & Gaming , vol. 35 , no. 1 , pp. 53–69, Mar. 2004. 

[14] F. Mäyrä, “The contextual game experience: On the socio-cultural 
contexts for meaning in digital play,” in Proceedings of DiGRA, 2007, 
pp. 810–814. 

[15] J. Reid, “Design for coincidence: incorporating real world artifacts in 
location based games,” in Proceedings of the 3rd international 
conference on Digital Interactive Media in Entertainment and Arts, 
2008, pp. 18–25. 

[16] K. Salen and E. Zimmerman, Rules of Play: Game Design 
Fundamentals, vol. 2004. MIT Press, 2003, p. 688. 

[17] Institute for the Future, “Blended Reality: Superstructing Reality, 
Superstructing Selves,” Palo Alto, CA, USA, 2009. 

[18] F. Bellotti, R. Berta, A. De Gloria, and L. Primavera, “Supporting 
authors in the development of task-based learning in serious virtual 
worlds,” British Journal of Educational Technology, vol. 41, no. 1, pp. 
86–107, 2010. 

[19] F. Bellotti, R. Berta, and A. De Gloria, “Designing Effective Serious 
Games: Opportunities and Challenges for Research,” International 
Journal of Emerging Technologies in Learning (iJET), vol. 5, no. SI3, 
pp. 22–35, Nov. 2010. 

[20] A. A. Gokhale, “Collaborative learning enhances critical thinking,” 
Journal of Technology Education, vol. 7, no. 1, pp. 22–30, 1995. 

[21] C. H. Miller, Digital Storytelling: A creator’s guide to interactive 
entertainment. Taylor & Francis, 2004, p. 472. 

[22] M. Montola, J. Stenros, and A. Wærn, Pervasive Games: Theory and 
Design. Elsevier/Morgan Kaufmann, 2009. 

[23] ACM, “ACM Digital Library.” [Online]. Available: http://dl.acm.org/. 
[Accessed: 14-Mar-2013]. 

[24] R. Prada, A. Paiva, I. Machado, and C. Gouveia, “‘You Cannot Use My 
Broom! I’m the Witch, You're the Prince’: Collaboration in a Virtual 
Dramatic Game,” in Proceedings of the 6th International Conference on 
Intelligent Tutoring Systems, 2002, pp. 913–922. 

[25] J. Sánchez and R. Olivares, “Problem solving and collaboration using 
mobile serious games,” Computers & Education, vol. 57, no. 3, pp. 
1943–1952, Nov. 2011. 

[26] T. Gritschacher and W. Slany, “Standing on the shoulders of their peers: 
success factors for massive cooperation among children creating open 
source animations and games on their smartphones,” in Proceedings of 
the 11th International Conference on Interaction Design and Children, 
2012, pp. 264–267. 

[27] R. Hämäläinen, P. Häkkinen, S. Järvelä, and T. Manninen, “Computer-
supported collaboration in a scripted 3-D game environment,” in 
Proceedings of th 2005 conference on Computer support for 
collaborative learning: learning 2005: the next 10 years!, 2005, pp. 
504–508. 

[28] R. Hämäläinen, “Designing and evaluating collaboration in a virtual 
game environment for vocational learning,” Computers & Education, 
vol. 50, no. 1, pp. 98–109, Jan. 2008. 

[29] R. Hämäläinen and K. Oksanen, “Challenge of supporting vocational 
learning: Empowering collaboration in a scripted 3D game – How does 
teachers’ real-time orchestration make a difference?,” Computers & 
Education, vol. 59, no. 2, pp. 281–293, Sep. 2012. 

[30] P. Apostolellis and T. Daradoumis, “Exploring the value of audience 
collaboration and game design in immersive virtual learning 
environments,” in Proceedings of the 9th International Conference on 
Interaction Design and Children - IDC  ’10, 2010, p. 326. 

[31] I. Erickson, J. Ganz, L. Wagner, H. Kolos, and K. Y. Li, “Urban game 
design as a tool for creativity, collaboration, and learning among youth,” 
in Proceedings of the 7th international conference on Games + Learning 
+ Society Conference, 2011, pp. 83–90. 

[32] J. Derboven, M. Van Gils, and D. De Grooff, “Designing for 
collaboration: a study in intergenerational social game design,” Univers. 
Access Inf. Soc., vol. 11, no. 1, pp. 57–65, Mar. 2012. 

[33] IGN Entertainment, “IGN.” [Online]. Available: http://www.ign.com. 
[Accessed: 14-Mar-2013]. 



[34] IGN, “Noby Noby Boy,” IGN, 2009. [Online]. Available: 
http://www.ign.com/games/noby-noby-boy/ps3-950617. [Accessed: 27-
Feb-2013]. 

[35] IGN, “LittleBigPlanet (PlayStation 3),” IGN, 2008. [Online]. Available: 
http://www.ign.com/games/littlebigplanet-891799/ps3-856680. 
[Accessed: 27-Feb-2013]. 

[36] IGN, “Planet Crashers,” 2012. [Online]. Available: 
http://www.ign.com/games/planet-crashers/3ds-110788. [Accessed: 14-
Mar-2013]. 

[37] IGN, “Rise of the Kasai,” 2005. [Online]. Available: 
http://www.ign.com/games/rise-of-the-kasai/ps2-640602. [Accessed: 14-
Mar-2013]. 

[38] IGN, “Can You See Me Now?,” IGN, 2005. [Online]. Available: 
http://www.ign.com/games/can-you-see-me-now/other-14266211. 
[Accessed: 27-Feb-2013]. 

[39] IGN, “Star Wars: Lethal Alliance,” 2006. [Online]. Available: 
http://www.ign.com/games/star-wars-lethal-alliance/psp-849090. 
[Accessed: 14-Mar-2013]. 

[40] IGN, “Planet Michael,” 2013. [Online]. Available: 
http://www.ign.com/games/planet-michael/pc-86934. [Accessed: 14-
Mar-2013].  

ARTICLES INCLUDED IN THE REVIEW 
P. Apostolellis and T. Daradoumis, “Exploring the value of audience 
collaboration and game design in immersive virtual learning environments,” 
in Proc. 9th International Conference on Interaction Design and Children - 
IDC  ’10, 2010, p. 326. 

A. Battocchi, F. Pianesi, D. Tomasini, M. Zancanaro, G. Esposito, P. Venuti, 
A. Ben Sasson, E. Gal, and P. L. Weiss, “Collaborative Puzzle Game: a 
tabletop interactive game for fostering collaboration in children with Autism 
Spectrum Disorders (ASD),” in Proc. ACM International Conference on 
Interactive Tabletops and Surfaces, 2009, pp. 197–204. 

A. Beznosyk, P. Quax, K. Coninx, and W. Lamotte, “Influence of network 
delay and jitter on cooperation in multiplayer games,” in Proc. 10th 
International Conference on Virtual Reality Continuum and Its Applications 
in Industry, 2011, pp. 351–354. 

J. Derboven, M. Van Gils, and D. De Grooff, “Designing for collaboration: a 
study in intergenerational social game design,” Univers. Access Inf. Soc., vol. 
11, no. 1, pp. 57–65, Mar. 2012. 

R. Dini, F. Paternò, and C. Santoro, “An environment to support multi-user 
interaction and cooperation for improving museum visits through games,” in 
Proc. 9th international conference on Human computer interaction with 
mobile devices and services, 2007, pp. 515–521. 

I. Erickson, J. Ganz, L. Wagner, H. Kolos, and K. Y. Li, “Urban game design 
as a tool for creativity, collaboration, and learning among youth,” in Proc. 7th 
international conference on Games + Learning + Society Conference, 2011, 
pp. 83–90. 

J. Faust, L. Steinbach, H. Witchey, M. Neff, and A. Solary, “Collaboration is 
key!: a multiplayer online education game in the museum environment,” in 
ACM SIGGRAPH 2004 Educators program, 2004, p. 1–. 

P. Fröst, M. Johansson, and P. Warrén, “A computer game virtual 
environment for collaboration,” in Proc. 2001 International ACM SIGGROUP 
Conference on Supporting Group Work, 2001, pp. 1–2. 

T. Greitemeyer, E. Traut-Mattausch, and S. Osswald, “How to ameliorate 
negative effects of violent video games on cooperation: Play it cooperatively 
in a team,” Comput. Hum. Behav., vol. 28, no. 4, pp. 1465–1470, Jul. 2012. 

T. Gritschacher and W. Slany, “Standing on the shoulders of their peers: 
success factors for massive cooperation among children creating open source 
animations and games on their smartphones,” in Proc. 11th International 
Conference on Interaction Design and Children, 2012, pp. 264–267. 

R. Hämäläinen, “Designing and evaluating collaboration in a virtual game 
environment for vocational learning,” Computers & Education, vol. 50, no. 1, 
pp. 98–109, Jan. 2008. 

R. Hämäläinen, P. Häkkinen, S. Järvelä, and T. Manninen, “Computer-
supported collaboration in a scripted 3-D game environment,” in Proceedings 
of th 2005 conference on Computer support for collaborative learning: 
learning 2005: the next 10 years!, 2005, pp. 504–508. 

R. Hämäläinen and K. Oksanen, “Challenge of supporting vocational learning: 
Empowering collaboration in a scripted 3D game – How does teachers’ real-
time orchestration make a difference?,” Computers & Education, vol. 59, no. 
2, pp. 281–293, Sep. 2012. 

R. Hämäläinen, K. Oksanen, and P. Häkkinen, “Designing and analyzing 
collaboration in a scripted game for vocational education,” Comput. Hum. 
Behav., vol. 24, no. 6, pp. 2496–2506, Sep. 2008. 

T. Hisamatsu, A. Yamada, T. Nezu, T. Yamazaki, K. Sugiura, M. Inakage, O. 
Nakamura, and J. Murai, “Andrew Rivolski: multi-display cooperation game 
over the internet,” in Proceedings of 5th ACM SIGCOMM workshop on 
Network and system support for games, 2006. 

J. Munemori, S. Miyai, and J. Itou, “Electronic treasure hunt: real-time 
cooperation type game that uses location information,” in Proc. 5th 
international conference on Entertainment Computing, 2006, pp. 336–339. 

N. Nova, T. Wehrle, J. Goslin, Y. Bourquin, and P. Dillenbourg, 
“Collaboration in a multi-user game: impacts of an awareness tool on mutual 
modeling,” Multimedia Tools Appl., vol. 32, no. 2, pp. 161–183, Feb. 2007. 

N. Nova, F. Girardin, G. Molinari, and P. Dillenbourg, “The Underwhelming 
Effects of Location-Awareness of Others on Collaboration in a Pervasive 
Game,” in Proc. 2006 conference on Cooperative Systems Design: Seamless 
Integration of Artifacts and Conversations -- Enhanced Concepts of 
Infrastructure for Communication, 2006, pp. 224–238. 

K. O’Hara, H. Grian, and J. Williams, “Participation, collaboration and 
spectatorship in an alternate reality game,” in Proc. 20th Australasian 
Conference on Computer-Human Interaction: Designing for Habitus and 
Habitat, 2008, pp. 130–139. 

W. Peng and G. Hsieh, “The influence of competition, cooperation, and player 
relationship in a motor performance centered computer game,” Comput. Hum. 
Behav., vol. 28, no. 6, pp. 2100–2106, Nov. 2012. 

R. Prada, A. Paiva, I. Machado, and C. Gouveia, “‘You Cannot Use My 
Broom! I’m the Witch, You're the Prince’: Collaboration in a Virtual 
Dramatic Game,” in Proc. 6th International Conference on Intelligent 
Tutoring Systems, 2002, pp. 913–922. 

J. Sánchez and R. Olivares, “Problem solving and collaboration using mobile 
serious games,” Computers & Education, vol. 57, no. 3, pp. 1943–1952, Nov. 
2011. 

J.-L. Shih, B.-J. Shih, C.-C. Shih, H.-Y. Su, and C.-W. Chuang, “The 
influence of collaboration styles to children’s cognitive performance in digital 
problem-solving game ‘William Adventure’: A comparative case study,” 
Computers & Education, vol. 55, no. 3, pp. 982–993, Nov. 2010. 

T. Speelpenning, A. N. Antle, T. Doering, and E. van den Hoven, “Exploring 
how tangible tools enable collaboration in a multi-touch tabletop game,” in 
Proc. 13th IFIP TC 13 international conference on Human-computer 
interaction - Volume Part II, 2011, pp. 605–621. 

A. Yamada, T. Nezu, and M. Inakage, “Andrew Rivolski: multi-display 
cooperation game,” in Proceedings of the 2006 ACM SIGCHI international 
conference on Advances in computer entertainment technology, 2006. 

R. Yuan, L. Zhao, and W. Wang, “Cooperation and competition dynamics in 
an online game community,” in Proc. 2nd international conference on online 
communities and social computing, 2007, pp. 475–484. 

T. Zhang, J. Liu, and Y. Shi, “Enhancing collaboration in tabletop board 
game,” in Proc. 10th Asia Pacific conference on Computer human interaction, 
2012, pp. 7–10. 

S. Zhao, D. Li, H. Gu, B. Shao, and N. Gu, “An Approach to Sharing Legacy 
TV/Arcade Games for Real-Time Collaboration,” in Proc. 2009 29th IEEE 
International Conference on Distributed Computing Systems, 2009, pp. 165–
172.  

 


